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Raeference; P{CPG-5/3-8G/4)D5/5, dated 10™ May 2000

1. STANAG 4423 (Ed.1) Ratification Draft 1 has been submitted by Sub-Graup 4, at
reference, for ACS310 Main Group approval and initiation of the ratiication procedure,

2. Main Group Members are requested o review the subject STANAG and to provide
comments or proposed amendments to the Secretary within 3 months of the date of this
document.

3 Man Group Members of MNATO nations will be invited o approve
STANAL 4423 (Ed. 1) Ratification Draft 1 for circulation to nationz for ratification at the
Decermber 2000 Main Group meeting.
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RECORC OF AMENDMENTS
e T Referencadate of Date T Signature
armendmant eniered
L
EXPLANATORY NOTES
AGREEMENT
1 This NATO Standamdization Agreement (STANAG) is promulgated by the Chairman MAS

under tha autharity wesled in him by the NATCG Military Cormmities.

x Mo departure may be made from the agraement withoul consuttaion wilth ihe tasking
authorty, MNations may popese chandges al any time to the 1asking authomty where they will be
pogesged inthe same manner as the ofipnal agreement.

4. Ratfyirg nabans have agreed thal netional orders, manuals and instrieetions smplemenimg
s STAMAG will include a reference to the STANAG number lor purpases of identification.

DEFHITIONS

4. Ralificatizn & "In NATC Standardizaton. the fulliiment by which a mamber nation formalhy
accapts, with ar without reservetion, the content of 4 Slamdardization Agreament” (AAP-G).

L. Implementation is "In MATQ Standardization, the fulfiimenl by a member nation of ils
obligations a¢ speified in 8 Standardization Agreement™ (AbPE)

i Reswevation is "In NATQ Standardization, the stated gqualification by a member nation thal
descnbes the part of 3 Standardization Agreement that it will nal impltament g will implement only with
linnitations" [(AAP-B).

RATIFICATION, IMPLEMENTATICIN AND RESERWVATIONS

7 Fage {iii] gives the detsils of raffication and implementetion of this agreement. If no details
are shewn it signifies thal the naton has no! yel notfied the tasking authonty of 118 INtentions.
Page iIv) [and subsequent) gives details of reservatrons and proprielary rights that have teen slated.
FEEDBALCK

B Any comments concermmg thes publication should be directed 10 NATOMAS - Bud
Leopald [, 1114 Brussels - BE.
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MAVY L ARMY AR

HATO STAMDARDAT IO ASREEMENT
[STANAS)

CANNON AMMUNITION {(12.7 TO 40 MM] -SAFETY AND SUITABILITY

Annerses. &
E

FOR SERVICE EVALUATION,

Safaly Tests af Canneh Armmunition.
Supplemantary Safaty and Enviranmental Tests of Cannon Ammunition.

Ralatan Corurmisnis:

AECP-1

AECTP-3M)
AECTP-400
AEP-3 Vol V¥

AEP-1B
AEP-22
AOP-15

ACP-24
AOP-J5
ALIFP- 30

STAMAG 1307

STAMNAS 241
STANACG 2805

STAMAG 4110

STAMAL 4145
ETANAG 4147

STAMAG 4157

Mechanical Envirpnmental Condilions o which Maleral Infended for Use By NATO
Forges oyl be Expased.

Climat: Environmenial Tests.
harhanicat Envirsnmantal Tesls,

MATD Manual of Sicwlators of Nuclear Weagpon Effegts- Simulalors of
Electromagnetic Fulse [(EMP] Effects.

EMP Test Methedds and Peossduras.
A Zuide 1o Transent Radiation Effects on Electronics at the Technical Lavel.

Guidanse on Ihe Assesament of the Safety and Sutability for Service of Munitons
for NATO Armeed Farces.

Electrgstatic Discharge, Munilion Assaesmant ard Tesat Proceduras.
Lig hining, Munition Assassmant and Test Procedures.

Ingensitive Munitions (MURAT} Requiremerts for Asgessmenl Testing and
Evaluatsn.

Maximum MATO Maval Operational Eectromagnetic Environment Produced by
Raiio and Radar.

Heavy Weapons Ranga Satety Critaria.

Extreme Climatic Conditiona and Derved Conditions for Use in Defining
Design'Test Criteria for NATO Forces' Material.

Cefinitlon of Pressure Tenms amnd heir Inter-Reolatlonship for Usea i the Desigr and
Froof of Cannons and Ammunition.

MNuclaar Sunmvatulity Critaria for Armed Farces Materal and Inslallations - AEP-4.

Chemical Compalibilty of Ammunimon Components, Explosives and Propellants
{Mon-Nuclear Applications).

Fuzing Systems Safely and Sutabifity for Sarvica Use, Test Methods, Procedures
ard Qualification Criteria.
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STANAG 4170 Pnnciples and Methgdology for the Qualfication of Explosives Materiaks for Mildary
Use,

STANAG 4987  Fuzing Syslems - Safety Dasian Requirements.

STANAG 4224 Large Calibre Artitlery and Maval Gun Ammuniian Greater than 40 mm, Safety and
Suitabilty for Service Evalugation.

STANAL 4234 Electromagnetic Radiation {Radio Freguency) - 200 kHz to 40 GHz Envirenmant -
afecting the Design of Material for Lise by MATD Forces.

STANAG 4255  Electrostatic Environmental Conditions Affecting the Design of Matenai for Usa by
NATQ Forces,

STANAG 4236 Lightnng Envirenmental Conditions Affecting the Degsign of Material far Lise by
MATO Forses.

STANAG 4238 Elettmslatic Rischarge, Munition Tast Preceduras.

BTANAG 4240  Ligquid Fued Fire Test for Muntions.

STANAG 42471  Bullet Alack Te#t for Munitigns,

STANAG 4242  Vibratipn Test Methods and Sewarities for Munitiens Camied in Tracked Vehickes -
A0P-34.

STANAG 4315 NATO Apeang amd Life Tame Test Procedures for Munitions.

STANAG 4324  Elscirgmagnelic Radiation {Radw Frequency) Test Informetion to Determine the
Safely gnd 3Juitabifity for Services of Elechorexplosive devices and associated
elecirgnic systems in Munllens and Yweapon systams.

STANAG 4327  Lightnmg, Muniian Assessment and Tesl Frocadurne.

STAMAG 43¥0  Envirgnmental Testing (Covenng AEC TP 300 and 400.)

STAMNAG 4378 Safety Drop, Munition Tast Procedurs.

STANAG 4HZ  Show Heatlng, Munltion Test Procedures.

<TANAG 4396  Sympathalic Reaction, Munition Test Procedure.

STANAG 4416  Muclear Elaciromagnetic Pulse, Munition Tesl Precsdure.

STANAG 4438 Policy for Introduction, Assessment and Testing for Insensitive Munitions (MURAT).

STANAG 4516 Lannch {abave 127 1o &) MM) Deslgn Salaly Requirerments and Safety and
Sutatulity far Sarvice Evaluahons of YWaaparyMunilicn Interface.

Al

1. The gim of this agresament = Ic slandardize the procses f 2ssessment and testing o

support the evaluation of the safely and suitability for service of tannon ammuniian,

AGREEMEMT

2 Participating natiens agree that envirenmental and safety Iesting {including adegquate

documentalion}, perfonmed in accardance with this STANAG, is valid for eveluation.

Further, they

agree thal the recults of environmenial and safety tests of cannon ammunition performed in
accordance wilh this document will be provided by the develoging nation to partcipating natlons upan
a valid requasi.
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QEFIMITIONS

3 a. Cannon. A cannon 15 defired as an automatic gun, gapable of 3 sustained rate of fire
in excess of about 100 raurds par minule, with a calibre between 12 7 mm and 40 mp,
wgether with any associated ammunition leed mechaniom esgential 1o enabie the gun
10 executs aubornatlc fire, wading andfer (re)firing cperations.

k. Cannan Ammundewn. Cannen ammuniben is defined as that ammunetion which 3
dasigred 1a be isaded into and fired frgm 3 canngon

GEMERAL

4. The purpose of envirpnmentzal and gafety testing is to provide the evidence for the evaluation
of cannen ammunition, with its associated packaging where appropriate, to provide confidence that;

a. The cannoh ammuniilion will rernain sale and suctabbe far service and well funchion wathn
specified performance limlls afler belnyg expoced te severe handling and axtreme
cimabte conditlons equrvalent to those which are likely @ be found during storage,
ransporiation, Stowadge ard operation during the entire sarvice life af the munilion,
mchldoing disposal.

b. The rigk of an unintenlional explosive event ooouming at any point throughaut the
servige Iife is acoeakly low. For example, hazards may grise durng functining of the
canned in credible accidents, as a result of enemy action or during disposai.

c. There iz no damaging interaction between the weapon syslem platform, structure and
the cannon. the cannon ammuniton andfor the associated packaging. when subjected
1o seracE canditions.

DETAILS OF THE AGREEMENT

. Frocedyres. Each nation will e rmsponshle for the evalualion, as defined in ACP-15, of
salety and suitability for sendge of cannon ammunitien 1o be usad by its gwn Services and for this
purppse will require copies of the design characterislics, safety analyses and trial reports from the
natipn responsible for 1he develgpment of the cannon pmmunition being evaluated., The nations
carmrying ot Ihe evaluation of sefely and ruitebilty for service on @ particular cannon ammunidion
agreg 1o make their test paremeters, sefety analyses and tnals reports available o other HATO
natigns intending & purchase orin take owver the ammunition. onovalid request

£, Yanabons on tha Proceduras:

a. Metwithstanding the intenfion lo awvaed duplicetion of lesting. each nation reserves the
right to carmy aut additional lesting if considered appropriate and, whnen necesasary, 1o
bear Ihe financl costs of 3a deing.

b. Any significart chenges proposed to the evaluation procedures dehred n this
document will be provided 1o the user nalion for comment and concuMMendca; any
changes made wilthoutl the mulual acceptance of the ratifving nations may nagate tha
accepiability 1o the user nations of the ataws fantioned agreed evaluation procedures.
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. The sarvica environment (o which the cannon ammuniton may be subjecied will be
speclfied by the user nation. The specific 18sl programme reed not be limited to ests
dasanibed in s document. The selection of 125Ls, test pararmeters and eS| 32qUENCES
shail be basted on hazerd analysis and the measured, or analyticafy forecast
anvuwonmantal lite cycle profile of the t8st item, as ndicatad in ADP-15, 1o optimize
datedlion pussibililies of the expected failures .

d. b indrvidual Yests oF group of 1es4s ingolation can be usaed 1a evaluate fully the safely
al a muniion. N is agreed thal Ihe final natenal safely evaluation shall take account of
Ihe development trigls, as well as its individual salaly rguiremants, in grder 19 make a
valid evalualion ¢f the cannon ammunion i the speciic national service envirgnment,

SAFETY TESTING OF EXPFLOSIVES

7. The safety characienstlcs of the sxplosives selected for use in cannon ammundtlon shall be
eslablizhed in accordance wilh BTANAG 4170 and national requirements whesa hosa national
requirements are mora savera.  The compelibility of all materials shall alse be assessed in
accordance with STAMAG 4147,

CANMOMN &MD AMMUMTION INTERACTICH

a Cannon ammunition may be requred to be fred from a numbes of diffarant typas ol cannon of
the same calibre. The evalualion of such ammunibon will need (0 1ake accoont of aach sat of weapon
dasmn criléria {e.9. chamber charactenstics) and the envronment likaly i3 ba sean by Ihe ammonition
when being cyched throegh the canncn feed mecharusms. Consequartly it canngt be assumed that
found of ammunition that complies with this 3TANAG will fundlian safany and salisfecionly in all other
cannons of that calibre.  Requirements for interchangeabilty of canmon ammunition are given in
STAMNAGS 1402 and 1485'A0P-37 [Mawy), STANAGS 292A0P-5 and 4425/A0P-29 (Land), or
STANASG 3791 A0P-11 (Adr).

PREGSLIBE RELATIONSHIPS AND TERMINOLOGY

a. The pressure relationships and anmirakgy delailed in STANAG 4110 are redevant and are 1o
be applied o canmon ammumbon mthes STANAG.

ENVIRDNMENTS

11 Enviconments which shall be considersd for the agoessment and tesling of cannon
ammunition should be sekecled using the questionnaire gt Annex A to ADP-15 and are summansesd
a5
a, Matural emaronmenis created regardiess of human intervenlion, €.0. temparaiure,
pressure, humidity, sand, lightning o sall spray.

hb. Irguced envirmnments associated wilh the handling end transponation of 2mmunition
from manufagture, through storaga 1o Inading info deep or ready use Magazines or
Etowages in @ ship, vessel, alrerafl, fighting vehigle, or militery installation.

o, tnduced envirormants associaled with installation and camage on e weagon systam
platform, or with the ammunitipn fead system, Ncluding the process of keading and
firirmg.

d. Induced alactromagnelic, ekechostatic and nuclear environments resulting fram human

irtareenien.
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£ Hazardous envirenmenis associated with enemy achon and acowdents. o, firo. strike
by cther ordnance of fragmenis, arcrafl crash., handiing agoidents. gtc.

LIFE CYCLE

11. Ourg 4 manufacuredr-targset or disposal sequence (MTDS), cannen amenunilion may
encouintel graund, Eaa and air environmertal condilons, Within thess &nvimnmenis, tha ammunition,
whether packaged or unpackaged, may be subjecied 1o; storage; handing: testing; ransportation by
road, rail. sea and air; usa in ships, vehicles and aircraft. The 12sls required to asiablsh the safaty
and suitabillly fof sefvice charactarislics of the ammunition shall take account of the nesad to
demonstrate tha affects of the axpected environment on the ammunition during 12 axpectad lita cyche
In accordanca with the Opacdional Requirement, The procedure for aszessmant af life 15 10 ba given
in STAMAG 4315 when published.

ENVIRONMEMNTAL SPECIFICATIONN

12. Te ensure that the envirpmments used during teste are reprasaniativa, tha amticipabsd
anvircenment shall be detailed 50 that / is consistent with the Operational Reqursmenl ard the design
specification for the cannon system, e, certificaton thal Ihe anlicipaled environment has baan
camedly defined needs lo be given by the appropriale Operalianal Reguiremants offica af 1he
developing nation's Service or Services. This process s dafined in AOP-15.

QUTLINE OF ENVIROMMENTAL AWND SAFETY TEST PROGRAMME

13. The environmental and safety les! programme shall be developed for cannon ammunion
baged on hazard analysis and the envirprmental profile as indicated in Paragraphe 62, 7, 10, 11
and 12, Such a programme will include both safely tests and supplementary besks, as describad in
Faragraph 14 below, and the construction of the tes! programme will intlude the saquencing of toesls
7 match the MTDS. The selection of tests, test methoads, paamaters, duralion and saguanos shall
be agreed with Ihe Project Manager o dedegaled representalive and the kegic of thase choices related
ta the specified envirgnmeant shall be gocumernted.

EAFETY AMD SUPPLEMENTARY TESTS

14. The safaly tesls are these which shall be conducled satisfactorily to estabish dadequats safety
dunirrg operation of the cannan and in credibe accident situallons; thaese are givan in Anmeax A The
applicatulity of some of these lests is conditional upon the design of Ine parbcular ammunition and s
manded use in a cannon.  Supplementary tests are addtional safety and enviranmental tests o
pravide further evidence to asgess safety and suitabidty tor senice Io sunmve a given envirgnment
within the specification: these are given in Annex B. Al comman or specific supplementany 1ests shall
be considerzy when developing an environmental and salaty test programme for canngn ammuniticn.

AODMIONAL TESTS

t5. Furthar lests, not included in Apnex B, may be conducted d cansiklered necessary by the
devaloping aulhgrty.  In paricular. novel ammunidan desgrs emay reguire further lests o be
undertaken
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IMSEMEITIVE MUNITIONS ASSESSMEMNT

16 When appropnale tha safaly ascessmenl, coimied oul on the ammunition shal take account of the
requeenants of ETANAG 44738 ard ADP 39

TEST PARAMETERS

17 Standard tus! procedures and test paramelers are given in Annexes & and 8 Test severities
shall be at lmasl in accardance with the minimum requirements presented in or referred o n these
Annexes. |f e results of analyses lead to the requirement for mare severe lesting, or lests nol
mimlidned in these Annexes, the pppropriate severties or tests shall be included In the lest
progpammea. Mothing in this STANAG should prevent the devedoping or other nation decdding on a
highar of more severe crilerion f it 30 wishes. However, the deveioping nabon shoukd be consulted in
the &vend thal @ mare severe fest &5 specified i case the test 5 oulsdle the specified deslgn
parameters af the ammunition

TEST PROCENRES

18. The tests desoribed in Annex & shall ba conducied in accordance with ratified 1as1 STANAGE,
In those inetances where appropflala STANAGS have nol vel baan ralified, national procedures will
apply until supersedad by fatified STANAGS. Items within the ammunition may be substiluled by non-
functional items pravided this does nat delract from the pumpose of the test ar the test sequence,
Such tonfigurations must be specified in the test plen and reported in the test repon

CHOICE OF TESTS AND TEST SEQUENCE

18. Some or all of the envimnmental and safety teats within the programme are conduched
sequenlially to verify that the cannon ammunition will be safe and sutade for service in the expected
environment, SUch sequences may end with destruchwe Runclioning, destructive safety tests or
destrudlive detailed examination. Hounds may be withdrawn at various points for detailed
examingtion 1o asceriain the effects of speciic envirenments, The defailed design of the cannan
amemunilign should be crfically examined 30 that the sequence oF sequences represent the best
comMumise between a realstic MTDS and those sequences which will cumulatively produce the
me3t severe degradation of the rounds under 1est. The contant of test sequencas and the number of
reUns involved will also be anflugnced by any similarlies with previous designes or by technlcal
innDvaton Jn the design.

BELATIEINSHIF WITH DEVELOPMENT TESTING

20 Tesls on cannon ammuniten shall be classified as develgpment or environmenial and safety
teats, Itis expected that developmeont tests will alsa cover the spectum of lests in Annexes A and B
85 weli as other tests. The essentai diftarences betwsen the 2 progremmas are that ammeniton
sedected for the safety and enwvironmental test programme most be fully representalive af the
production slandard and procedures and that such ammamition shall succassfully pass the
ervirpnmertal and safely test crterla. The rasuls of developmenl als camied out with ammounilion
ar ¢compHents representative of the productian build siandard may ba laken into considaration in the
evaluation of safety and sutatklity for zervice, providing 1ast data are made availabe.
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REPORTS ON ENYIRDNMENTAL AND SAFETY TESTS

. It iz essential that adequate deta bte aveiable 1o nationatserce safety evaluation
argansations for the evaloalion of cannon ammuniton safely and sutatmidy for service. Therefare
nabons doyveloping Ine asmmuonition shall compile B deta package which docuntents the lest methods
and mativrake fof it programme sekection. Reports should be from acoredited 1651 ranges/authonties
ard carry a salisfactory agsurance of quality, The package will akso giva e detaded results obtzined
during environmental and safety tests,  ¥Where results from development trais haye been used o
permnil fawar murds in the equenca of o reduce the duration of environmental tEsts, then the resuits
af Ihese developmant Inals should also be included, providing the aspact of development munition
under test has not bean changsd in the production version, This dala packaga shall b supplemented
by a technigal design dala pachage.

IMPLEMENTATION QF THE AGREEMENT

22 This STANAGS is considarad to be implomsanted whern a nation hag issued instructions thai all
new munitions procured for Service usa as cannon ammunition will be tested in accordance with the
precedures detailed in this agreement.
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SAFETY TESTS OF CANNON AMMUNITION

1. SAFE FUNCTIQMING

a.

Reason for Test. This fest 12 conducted tg demonstrale thal the armmuanition is
sulficienlly robust to be cycled through the cannon storage, feed, ramming and
gxtraclian mechanism, amnd thal the tired pmjectile functions satisfactorily (remains
intact and slable).

Infonmation.  The test is designed to subject the mMmuniton to the most severe
condiions o be encounlersd. Production standard ammunition |s 19 Ba used. The
tas! i5 o be undenaken with a service cannon and with a represantative servige
ammunition feed systom.  Sub-calibre projecliies shall remain stable aiter
discarding sabots'pushers. For pircraft mounted camnone, the effegts of aircraft
forward velocity may be simulated 1o evaluate tha afocis on projectile stadnlity,
Trajectories of discarding sabots and pushars ard IMe effects of a full sircraft
ammunibon 10ad {oing in one burst should be considared. The lesi is repeated with
mew and wom cannon systems for each bype of weapen system for which this
ammunition is specified.

Tas! Frocedore.  The tesl shall be condugled in accordance wath mational
W Oeed ures.

2 STRENGTH JF DESIGM

a.

Reason for Test. This lest is conducted to demonsirate ihe strength of design of
the carridge case and prajechle assambliss.

Informiaticn.  Ammunition is 10 be Ioaded with special of overpressure charges to
five propectile design pressure, as defined in STANAG 4110, Consideration may
be grven do using high fwist bameds.

Tesi Procegure, Test in acoordance with STANAG 4224 Annex B [Edtion 3)
except for recovery and examinaliogn of projectie (excluding Paragraph &, Sub-
paragraphs a to &; Paragraph 7, Sub-parsgraphs a, b and deformation from c).
InGlude wisnal exammation of caridge cases afler sxtacben and note any
evigence of defomatien, failure of obturation or hard exiraction. Witnessfamet
screensiplates of high speed pholography may be ueed to axamma Ihe stength of
the projectie.

3 PROPELLING CHARGE SAFETY

f.

Reasan fee Tasl  This tesi is conducded to werify thal the Maximum Dperaing
Pressure (MOFP)} generated by Ihe propelling charge is kower than the cannon
Pemussible Maximum Pressure (PMP} Ior a spacified projectile and cannon
syslem.

Infarmalian. Ammuonition shall be subjected to preliminany environmentar stressing.
Ammunition thal has been subjected to sequential envimnmental tests may be
usedd for this purpose.  The Ammunilion ig fired at the lemparature gring rise fo dhe
maxsTium chambar gressure, in order to fecord the Extreme Service Condition
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Frassure (ESCFY. This will normally ooour at the tpper Finng Tamperature (LFT)
as daefined in STAMAG 4110, bul alsa taking due account of ag cariage kinelic
haating, and gun fiing heatng sfects. The MOP s calculated from the ESCP by
lha method given i STANAG 4710, Additional firngs may be reguired et
intarmediate fiing temperaturet to ensure linearity of temosraiure coefficients, or
1o geterming the lemperatura at which Extreme Service Condrtions apply

Test Procedure. The 1esi chall be comducted in aceordance with STANAS 4724
Annex A [Ediben 3], escept thet the Finong Interval is nol required. 8 minimum of
one egure transduces is required and copper cfushars reed naf be used at
amaller calibres dua 1o the smell size of the round and chamber. Tests to be fired
from X pressufe barmls on 2 occasions, using na Fewer than 2 propellant iots.
Pressure and muzzle velooity are recorded ior esch shot,

4. - HOT GUN COOK-OFF

d.

Pefson for Test. This teel is conducted to determing the lempearature al which the
ammunion will cock-aH. 1t s aiso to determing whethar and, § so. when, canngn
ammuniion will cook -2 when fed intg 3 Hod braech.

Infiemiatian.  The temperaiore of the store is raised rapidly to determine the
term paralure @t which an event will occwr. To eslablish whelher cook-off occurs In
thé tannon systern when in use, the cannon must be Ffred at the maximum rate of
fira for a dummtipn to be specified. Immedialely afferwards, either @ round |s
separataly inserted, or a round with Mo primer Atted is fed into the breech. The s
bo simulsle 8 misfire or other feedfiring sysiem failure. I cook-off ococurs, the
temperature and time at which it &oturs i recorded.

Tegt Progedure.  The test shall be conpducted an accordance wilh national
procedures.

a. SAFETY OROP

a.

Reasan lor Test. This test is conducted to determing the reacton of canfen
ammundion L impact and whethss il is safe o handle and dispose of by qualifed
personnel following impact from high accidental drops.

Infarmgtign. This test smulates an aecidental drop of ammruniben in its packagmg
during shap- loading (5r unloading) for ranspor or usa. The minAmuen height For this
test s 1o be 12 M. The stare will nomally ba dropped packaged onfo an impacting
suface of concrals, faced with o steal plate. At a mimimum, one sample will be
dropped so that the bage of the packaged store mpacts in the Rorzontal attitude.
Munitions cantaining pyretechnically infiaed sxplosives {FIE) shall aiso be tested
tn the nose down atlitude. This lest should be carried qut with ammunition in the
peckaging appropriate for logisfic ansporabon.  This is nomally 8 pallet
configuration of Unit Load Comtainer. Ta awnid the expense of festing
unnecessarily large quanfities of ammunttion, this test may be camed out with live
ammurllion in selected critical locations within the paliet configuration, and the
remaining locations filled with ballasted containers. If it can be demonstrated that
palletizad ammunition will ot be subjeciad to any unusudl of additonal sirans
over and above those experisnced i individual cantainers then the 10sIs may ba
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camed gut on 8 single contginer, Under Ihese circumstances, in the event of any
form of failure affecting safety, the test is to be repeated wilth the full quantty of
ammuyniign in the pallelized foad

Test Procedure.  The lesl should be conducted in accordance wiin STANAG
4373, If sliedy of 1he MTDS indicates that the hesght of drop may excesd 12 m for
any knowh class of ship or vessel, afier full allowance for chaar lifting haght and
safely marging, then the 1est should be camed out at the grealest height
ASLOTEo .

LIl FUEL FIRE

o

H n f t. This tesl iz eonducted o determine the reaction of 1he cannon
ammunilion i an intense fre (e.g. girgrafuhelicopter!vehicle crash).

Informates. The quantdty of fuel should be chosen to engure that the duration of
the fire & sufficien! to cause reaclion of the store. The severty and lime 0 the
reaclion will be asseszed. In most cases, he test criteria will require that the stare
does not delonate, or become propulsive during the test, andfor reacl within a
given bme. Ammuniton may be packaped andfor unpackaged depemding on the
MTOS seaqueansa.

Tesl Frocedurs. The test shall be conductied in aocodance with STANAG 4240,

SLOW HEATING

a.

Roason for Tasl. Thes test is conducled te dalemmine the reaction of the cannon
ammunition to increasing heal over a lang panod such as may fasull from a fire n
an adjacart buildireg ar cosm parimarnt.

Informmalkan. The temparature of the ammunilkin & mised gradually wrntil & raacion
poours (or 310°C is reachad). The reaction of (he reund may e mora severe than
that ghserved during the Liguid Fusl Fre Test because the structure ol the
munitign may provide containment for the explosives wntil a higher tem parature iz
reached, or the explosive componenls may react differently to fas1 heating
regimes.

Teszl Procedure. The test shall be conducted it accordance with STANAG 4282,

BLULLET/FRAGMENT ATTACK

d.

Reason for Tost. The tect is conducted 19 datafming the rgacton of the cannon
amrmunition o bullel attack and fragrmeant stike.

Informalion. The test criteria shall specify the scceptable reaction of the round. 1t
shoutd not delonate, explode or become propulsive whnen siruck by the specified
test bullet Ivpes. A vanely of bullet types may be specified, both to assess reaction
ta direct impac! as a resdlt of enemyfemonst aftack and to simulate fragments
poduced by detonation of other warheads, Any resklue should remain safe for
handhing and digposal. Prior o this iest, the ammunition may be subjected to an
environmental condiening Sequence.  Ammunition may be packaged aredior
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unpackaged depending on the MTDS. Separats tests should be condiocted with
the test sirike impact on the cantricge, fuze, and warhaad filling, or their interfaces.

as appropdiale.

Test Procedure.  The bulkd impact test shall be conducted in accordance with
STaMAG 4241. Fragmanl attack 1asts 0 naliongl procedures may also be used.

SYMPATHETIC REACTION

d.

Reazon for Tex| This test = conducted 10 datarmine the reacton of the cannon
ammunition to fanctioning of 8 round in close prosinm fty.

Infarmaliar.  Sympathetic detonation between adjasent rounds in all MTDS
configurations shall el occur.  The test oileris may accepl lesser reactions.
Deionatipn propagation ests may be condumied and tests which may conthibute
irfarmation includa Tetal Fragment Recovery Tests and Fragment Allack Tests.

Test Procedure. The tesi shall ba coanducted in accordance wilh STANAG 4396,

TOXIC COMNTAMIMANTS

d.

Reason for Test.  Thes test & conducted to determning whethes any 1oxic poducls
af firng could be a hazrard to finng crews, vehicle crews or adjacent personnel

mformation. To be camied qut with the weorst case wind speed amd dmection
ideniifisd. For vehicle mounted weapans, o ba carmed ot with gll pessible raiming
and operalianal varations of haiches open'shut and NBCivertilation oriaff.  For
helicopter doar mounted weapons, 1o be carmied out with all permissible variatens
of closure of aperiuras. Samples to be collected in selected crew and adyacent
personnat locabons. Tes! may be camed out as part of Firng Tests. Resulls are
to be assoassad againsd national stendards.

Test Proeedura.  The tesl shall be condugied i accofdance with national
procedures.

MOISE/MUZILE BLAST

d.

Baason for Test,  This test is conducted to delerming whelhar ihe  blast
Averpresure generaied by firing crealss a nose hazard o the gun crew and
adjacent personnel or an unacceptabla kazarg 1© structures.

Infonmation. To be camed oul witheout any adacent structure 1o identify the basic
naise danger area. To be repested lor each particular fype of ship. wahicla or
halwoplar Inzialkation amangement a5 appmopriala to idantify ste vanations caused
by reflection and absorption, For wehicle or halicoptar mounted weapans o bé
caried out wilh a1l passible raining and operational variabons of hatches!deors
openfshyt. Test may ba carried oul as part of Finng Tests. Results are (o be
asseasad againsl nabenal slandards.

Test Procedure The fesl shall be condocted o accordance wilh nabonal
procedures,
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FUZE SAFETY

a.

Repsan Far Tests. These lests are conducted to verfy the safety of the fuze in
credible pocident scenangs and in (He enviranmental conditions o be encountered
in the MTDS.

Informatn  Evidence will be required that the fuze complies with the requirements

of STANAG 4187, Fuzes shall nol funcuon uninlentionally in any single credible
gccigent siuation nor under any dimatic, physical or mechamngal envirgnmental
condition identified in the MTDS, Additional tesls may be required on separately
packaged fuzes and munitions containing PIES.

Toesat Procodire. The estz shall be condosted in aceordance with STANALG 4157
Thesa inchude:

{11 Mnimum Amming Distance Test,

(2] Rain Drop Impact Test.

{31  Muzzie Cowar Test.

{4] Explosive Train Intermupt Test.

(5] Electrostatic Discharge (ESD) Tesl.
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SUPPLEMENTARY SAFETY ANMD ENVIRONMENTAL TESTS OF CANNON AMMUNITION

COGISTIC YIBRATION

Beason for Test This tes! is comducted to demonstrate that the cannon
ammunitign will remain 5afe and sefviceable followang transporiation by sea,
road, rail and gir.

Infgrmation. The real environment & 8 mixture of random and sinusoidal
vibration., Sinusoidal vibration at low frequencias is dominanl in transportalion by
ship, whereas random vibration is more signieant o raad and rail transport.  Air
Iransportathon vibratien 15 mamly randam in fnature but may have speciic peak
e vibration at discrate requencies, padicularly in propalker driven aircraft and
Ralicoplars. The lype al vibretion tegting selected musl be chosen bom the
phncipal trarspaetalicon modes inthe MTDS. | may be necessary 1o camy cut tho
salectad vibralion tests st approprigle high andfor low (emperatures associated
with trenspar! modes.

Test Procedure. Tests shall be conducted in accordance with AECTP 400 -
hethod 401,

LEWEISTIC BOUMCE'SHOLK - REFETITIVE

a.

Reason Far Tasl, This test is conducted 1a demamstrale hat e canmon
ammunition will remain safe ad serviceable fAlowing repatilive shock Ioadings
expected during trangportation andfor handling.

Infornatan. Repettlve shocks may ariso frorn road or ral ransportation, or by
handhng in mechanical systems and roller conveyors. The severty, shape,
directsan, duration, frequency and number of shock test pulzes will depend an the
siuation in the MTOS being simukated.

Tasl Procadure. Tasie zhall be condutied an accordance with national
[ OCBAUNES,

SHOCK - NON REPETITIVE

d.

Haason Far Test. The test iz conductled to demonsirete thal the cannon
ammunition will remain safe and servicgable following non repeltive shocks,
mutiple small drops or transient vibralion expected during transparl, handling and
eparalian.

Infommation, Shock, mutiple small drops, ransient vibration gr horizontal impacl
may ocour during transportalion by road, rail or air, in mechanical handling
syslems, or during crane operabons. They may anse by Jdesgn donng use {e.g
catapull launchiamested lardhing).  Tho zeverlty should be chosen to be
representalive of the worst case likaly to ba ancountered durng the MTDS.

Test Pracadure. The test shall e conducted in accordance with AECTE 400 -
Meathgd 40:3.
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E.

HitzH TEMPERATLIRE CYCLING

Reason For Teel. This test is conducted to demonswate that the cannan
ammunition will remain safe gnd serviceable after slorage in lemperate, hot
humid or hed dry cenditions.

Information. The 1est .nay also be usod to ropragent accelerated ageing (o be
described n 5TANAG 4315 - whan availabla). The ie€t cycles will nomally be
selected from those specfied in STANAG ZB85. Each cycle will mpresenl a 24
hour pericd. The cycles may be conduclsd wilh low humidity conditions, with
cortrolled high humidity conddions, o wilh the effects af high selar radiation
supenmposed. Such cycles may be used Lo represant accalerated ageing whers
an aszezsment of the mimmon design indicates Ihat high temperature cpcling will
cAuse appropnala dedarioralian. Tha salsction of the cyckes g be used, and the
number of cyclas W be apphed, will depend upon assessment al the wors! case
n-genack loglsbes of the muniben and the amount of accalaraled ageing tg be
reprasented. Accoun! should be taken of any envionmental pmtection (e.g by
contairr dasign) prowded for 1he muniian.

Test Prpoedure. The test shall be condwcted in acomedance with AECTF 300 -
hethod 302,

LOWY TEMPERATLURE CYCLING

d.

Reason For Test Thee test 1o comductsd 10 demonstrate thal the canndgn
amrmurition will mmaln safe and seracaable aflar stedage in cold condibions.

tnfmation, The tesl cycles will nommally be selected from those spedified in
STAMAG 2885 Such cycles may be used to represenl accelerated ageing where
an aggessment of the munmbon design ndicates that fow lemperature cycling will
cause appropriate deterigration. The selechon of the cycles to be used, and the
nuember of cwcles to be applied, will depend upon assessment of Ihe worst case
in-service xgEtics of e moniion and the amount of accelarated ageing to de
represented. Account should be taken of any environmental pralecilan (&.0. by
container design) provided for the munhon.

Test Procedute. Tha bast shall Ba corducted in accordancs with AECTP 304 -
bt 303,

LAWY FREE ~ALL DRCE

d.

Reaspn For Teg]. This test 5 conducted to demonstrate that the packaged
cannon ammynition will remain safe and senviceabe following 3 kow free fall drop.

Information. & study of the MTDS for the ammuniion should determmine the
maxamum heght from which e asl should be conducted {u.g. railear, truck,
VERTREP). The prefarred figure i a minimom of 1.5 m. The ammunition
specficabion shoul indicate whether e ammunition & required to remain safe
far harling and disposal, or safe and syitabla far service following 1he drop.

Test Procedure. The test shall be conducted in accoedznce wath AECTE 400 -
Method 403
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7 UNDERWATER SHOCK

Feasan For Test. These tests are conducted 1o demonstrate that the packaged
cannpgn  ammunilion, when embarked i1 g naval or merchant vessel and
subjecied t0 the shock of underwater expiogion, will not additionally hazard the
vessel, and where appropriate will remain safe and suitable for gervice use.

Information. The shock level will vary according to the class of ship and ine
kxcalion of magazines and mounbngs. There are 2 kevels of severify of test.

¢1h.  Vessel Survival Safely. Thee 15 the more severe lesl level, sel al the
maxsmum underwater shock that the vassel can safaly sunave. This s
uSad o delarrmiree that tha ammunisw remaing sale e handhng and
drspasal.

(2. Armmunition Sunaval far Sarvice Use.  This is the laveal of underwater shock
al which the armrmunition rmust soivive and ramaln safe and sutabke for
s&rvice uge. This Ies! is to be conducted as pan of the sequeential tral.

Test Progedure, The tests shall be conduded in acocordanca with nabonal
proceduras

&. FPARACHLITE DELIVERY

d.

Reason Fof Test. This test & conducted to demonstrate that the packaged
CANAN armmunltion will reman salte and sensceate following a parachute
delivary of 3 unit [oad.

Informalign  If required by the MTDS, the packaged muniian shall be prepared
for air-dropping with other dummy weighted cortainers ta represent a und [oad on
a shick gbsorking base in accordance with mational procaduras. The prefenred
minimim drop height is 6 m, or as identified in AECP-1 (STANAG 2914).

Teat Procedure,  The test shall be conducted in accordance with nalional
proceduras,

Feagon For Test. This test is conducted to demonstrate thal the packaged
cannar ammonitinn will Tamain safe and sarvicaabla folkwing expasiere © dnveig
rain.

Infgemalion. The paramelers of the test are defined by rainfall intensity and
duraticn.

Test Procedures. The ezl shall ba comducted in accordance weith AECTP 300 -
Medred 310,
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SALT SPRAY
8. Feason For Test. This test & comducied to demonstrate that the cannon

ammundion will remain safe and soervcoable Iollowing exposure 10 & sak
almosphers.

Information, The Sal solrtion wsos n tha 1ast should be representative of bypical
maring amospheres. The severily af the 1est is delarmined by the spraying time
and the subgequent siorage condiwns (temperature, humidity and duration},
Apart friom naval ammunibon, 1his 1851 15 rermally anly conducted i metellic pars
arg exposed to the environment. In Lha haval case, sensideralicn should be given
o repeating the test for both packaged ard unpackaged ammunition depending
an whether the amemunition is axposed on the moanting.

Test Procedures. The test shall be conducted in accordance with AEC TP 300 -
hethad 304.

DLST AMG SAND

d

Regzon For Test.  This test 12 condudied 1o demanstrate thal the packaged
Cannon ammunition wall remain sate and serviceable following exposure to
blowing dust and sand.

Infaernalion.  The test severty iz determined by the partlcle azo and
concaniration, the air velocity and the test duration.

Tes=] Procedura:. The fesl shall ba rondusted i acoordance with AECTP 300 -
Method 314,

CONTAMINATION BY FLUIDS

a. Roason For Tesl. This test i conducted lo demonstrate thal the canmon
amraunmon will remain safe and secviceable following exposure 1o Auids wypical of
oo which may causa cantemingtion in servics,

B. Information. The mange of fluids to be considered Inclode feeads, oils, hydraulic
fluids, sghvenfs, cleaning fluids, battery alectrolyies and noclear, chemicat o
higlogical fall-out decontammnation fluids. The fluids to be used and the seventy
parameters should be deterrined from the MTDS. Consderation should be given
1o the need 1o pre-heal some fluids to appragiriale temparatures.

C Test Procedurst.  The test shall be gonducted in pocordance with nabonal
procadisos.

SEALING

a. Regsan For Test This test s conducied 0 demonsitate that the canngon
ammunition is servcaable aftar INMMAraion.

& Infrmation. The lesl may e conducted by immersing unpackaged ammunitan

in watar and chsarving tor the emergence of bubbles. The test ertena should
indicate the propartion of raunds required Yo remain serviceable.
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Tesl Procedures. The test shatl be condusted in acoordance with AECTE 200 -
Methed 307,

TACTICAL VIBRATION

d

Reason For Test. This test is conducted to demonstrate ¢hal tha canncn
ammunition will remain sale and serviceable during operabanal camiage.

Information.  The real environment ie 3 mturo of adom gnd  sinysoidal
vibration. Slowages and camiage on mountings in ships has a dominanl sinuseidal
companent at kw Fequencies, whereas random wibration i= more significant in
fighing vehicles. Track patter is mainly random in nature By may have specific
paak sine vibralion at dizscrete frequenclas. Tha vibralion envirgnment of external
ar internal camiage on fixed-wiryg alreraft & essentially rendom i nature.
Rotorcraft will have random wibration with suparmpased sinusoidal vibration at
rolor Frequancies. N some MaUntings with comples feed systems, lounds may
be axposed to significant and repeding gun shacks priar fo being chambered for
firing. The {ype of vibration lesling seleciod must be chosen from the worst cases
idartified from the MTDS specfied m the ammunicn specifigation 1§ may be
necassary to camy out ne selected vibration teste at appropriate high andfor iow
tem peratures associated with specifed areas for operational deployment, and to
consiger the effedt of low Air pressures associated with camisge at high aftiluoe.

Test Proceduwre.  Tesls shall be conducted in accordance with AECTP 400 -
hathed 407,

HAMDLING FREE FALL (UNPACKAGED)

Reaggn Fof Tegl This test i conductad to damonstale that the unpackaged
cannan ammunifion will rermain safe folkewing a fres fall drop during handling.

Informglion, A sway of the MTDS for the ammunition shoukd determme the
maximum hesght from whch the tast should be cendurled. The mimmum figure
is ' m The test criteria should indicals whether the ammunition 1% reguired Lo
remain safe for handing and digposal, or safe and suitakde for serace lolowing
the drop. Rounds that have no wsible damege shall be capabw of being firad
saiely, Rounds \hat exhibit visitda damage shall remain safe for handnng and
digpogal,

Test Procedure.  The test shall be conducted 1in accordanics withh AECTP 400 -
Method 404.

ELECTROMAGHETIC RADIATION, ELECTROSTATIC DISCHARGE AND LIGHTNE#HG

a.

Beason For Test. This les! is oonducted 1o damonstrale that the gannon
ammunilion will ramain safe and serviceable following exposure to various
electcal and alediromagnelic envirgmments.

[nlommatign. Electromagnetic environments which the ammunition is expected to
mmgin safe 8nd suitable fof Service include the levels of eectromagnabc
radigtion specified in STANAGE 1307 and 4234, Electromagnets environmanis
in which the ammunition = expected to remain safe nclude the savere
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environments in STANAG 4234, electrostatic discharge levels specifieg in
STAMNAG 4235 and ightning levels specified in STANAG 4236,

Test Procedures.  The tegis zhall be comducted 1 acoofdance with STAMAG
4324 42349 (wilh ADP-24] and 4327 fwath ACP-25} and nabional procedures.

MUCLEAR HARDEMNING

.

Reggon For Tegt. This test or asgessmant is conductad to damonsirate that e
canngn ammunition wil remain safe, or safe and sarviceable, lollowling axposure
o the effects of a nuglear explosicn.

Information.  The polerntially damaping effects of a nuclear explosion are
akciromagnelic putse (EMP), nuclear radiation. air btasts and themal radiation
as dafined n STANAG 4143 {AEP-4) and AEP-2Z. Congsidergbon should be
given 1o saverily leyels of thoese effects at which the ammunition should remain
sata, and soverdy Bvels at which the ammunition shoul? remain safe and suiable
far service.

Test Progedure  The test or assessment shall be conducted 1 accordance with
STAMNAG 4416 AEP-G, AEP-18 andfar naticnal proceduras.

DOUBLE FEED

a.

Repspn For Test This tasl 1z conductad to Wentfy Ihe potentig! safety hazard
when ane round is led 14 impad ansthar live round or fired cage

Information.  Only required if the design safaly assessment of the cannon
igenufies such an event 10 be a credible accident. Typically thees may occur i a
live or fired round remainsg in the chamber {double fead or extrachon failura).

Tazsl Protadura.  The test shall be conducted in pogcordance with nabonal
procedures.

FIRIMG

a.

Reason For Tes. These tests are conducted to demansieate than the cannon
amrmunition is both aafe and suitable for firing, {i.e. lnclions as dasignad)

Infarmmabon. The tesls shoutd e condocted with service guns or tesl bamels in
tha firgl slage of ther (Ife unless otherwise ndicated. The ammuniign iz fired to
estatlish the functonal refiabilty when new and after 3 Rl pregramma of
environmental stressing. The effect of temperalure and wear &5 eglablished. The
fiFfng programime may ncluds:

(1}  Pressure and vakecity tests (il mot undertaken as part of the Propelling
Charga Safely Test (See Annex A paragraph 3 }.

(2% Firingg at ambient temperature (f required].
(3 Firlng het conditioned ammunition.
id)  Firing cold conditioned ammunition.
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{8)  Amrunibon cyehng (feading, laading. firing.......... 1

(B Tracer nctioning.

{7y Set destruct functiuning.

) Fuze arming distanre (3e€ alsoc Annex & paragraph 12]
3 Proximily fuze funchoemng

{10} Tiemes fuza funstioning

{11} Fuze grara lunclianing.

(12} Accuracy finngs 1o validate ballistic predictions and 855855 dispersion.
{13} Sabotpusher fragment disparson.

(14} Barrel wear and erosign rates for the specified firing cycle.
(13} Firing with a worn bamel.

{16} Firing with an obstrucled bamrel.

Test Procedures. The tests shall be conducted in accardance with national
procedures,

pcil PROFPELLANT PERFORMAMNCE PREDICTABILITY

2.

Regzan For Tesl This best is conductsd 10 demonstrate that the propetiant
performance is prediglable thoughaul the small variations in charge weight and
cOmpesition, lol to dot, which are encounterad during mianufacture,

Infggnation The ammunitipn ig kaded with various increments of charge weaight,
uzually +2, +1, -1 {grams or %}, from 2 production dots of propallant and fired
through 8 pressure bamel  Freasore and muzzle weooity are recorded fof each
shat.

Tezt Procedure. The ezt shonld be condurded n accordance with netipnal
procedunes.

21. CRITICAL EXAMIMATIOMN

.

Reasgn For Test. These lesis are genducled to assess the effects of
ervirpnmental siressing and arificial ageing gn the cannon ammunibion.

Informatipy. The ammunition is examined to determineg § any physical ar
chemical changes occur in the ammuntion dunng the MTOS.  The examination
may include:

(11 Hepeal soaling test (Sas Tas! 13 of Annas B).
(2] External condition - loadadility.

(31 Budlet pull - measurement of the farce nequired 10 extract the bullgt from the
carfridge.
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(4]  Pyopetiant weigh', maisture content and stabdisar cantent.

(5] Condiien of ather explosive compnshons.

{B]  Primer functioning and sensilnaness pargmeters,

{7)  Frimer Fire ard Mo Fire thresholds and elecinca) rasistance (whare
apMicable].

(8)  Fuze — condition of zafety sensitive componenis (ncluding, where
approgeiate, radicgraphic examination), functioning of sxplosive train.

{9y  Melallurgical condition of cartndge case and projectile body (whens
appropriata).

(1) Physical condition ahd adherence of zabots. pushers and panotrators
{where appropniataf.

(11)  Tha nesed 1o examing olher features may ba identified denng envirgnmentg|
ardd fiing 1ests.

Test Procedures  The tests shall ba canducted in acgardance with national

procedures.

2. RAMGSE SAFETY

d.

Reagon For Tast Thase tesks are conducted W0 identfy the nazards pwoduced by
firing the canmon ammunition 19 be applied to the estabishmant of tha Weapon
Canger Arga (WDOA} and NoigeToxic hazard areas.

The lests are raquinsd tp gssess the dimensions of the WDA

specined in STANAG 2401 |whan promulgated] and hazard areas for land
ranges, iraining areas and saa fivings.  Information on ballisic performance from
rapge tables will be required. The following tests may be conducted:

{1
{2)
{3

1

Burst safaly distanca [ Explosively filled projeciles).
Rleothat danger area (Iner and exposiva projeciles)

Levele of Toxic contaminants for range installation (See Test Mo 10 -
Annex Al

Moise for rangde installation configuration (See Test Mo 11 - Annes A

Test Procedure. Tha tests shall be conducted 1n accordanca with STANAG 2401,
when pramuigaied, or national procedures.



